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(57)Abstract: 

PURPOSE: To provide a secondary battery with nonaqueous 
electrolyte in which the positive electrolyte active material is used with 
good effectiveness and which exerts a battery capacity to well suit the 
used amount of the positive electrode active material. 
CONSTITUTION: A negative electrode 1 is fabricated using a negative 
electrode active material which is a carbonic substance capable of 
doping and dedoping with lithium, while a positive electrode 2 is made 
with a positive electrode active material which is a composite oxide of 
lithium transition metal. These electrodes 1 , 2 are put in battery set to 
accomplish the intended battery, wherein the negative electrode is 
previously doped with lithium in an amount corresponding to 
irreversible capacity prior to the battery set. This permits the negative 
electrode of the resultant battery to contain lithium in the amount 
corresponding to the irreversible capacity already at the time of 

completion, so that the lithium doped in the charging process is not apparently consumed 
irreversible capacity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A negative electrode is produced by making into a negative-electrode active material the 
carbon material in which the dope and ** dope of a lithium are possible. After producing a positive 
electrode on the other hand by making a lithium transition-metals multiple oxide into a positive active 
material, Make these negative electrodes and a positive electrode counter through separator, and they are 
contained with a cell can in this state. The manufacture method of the nonaqueous electrolyte 
rechargeable battery characterized by doping the lithium of the irreversible capacity by which a ** dope 
is not carried out even if it dopes to the carbon material of a negative electrode beforehand, before 
facing pouring in the electrolytic solution into this cell can, and assembling a cell and assembling a cell. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to an improvement of the use efficiency of a positive 
active material especially about the manufacture method of the nonaqueous electrolyte rechargeable 
battery using the carbon material in which the dope and ** dope of a lithium are possible as a negative- 
electrode active material. 
[0002] 

[Description of the Prior Art] In recent years, to be high-energy density is demanded also from the 
rechargeable battery which highly-efficient-izing of electronic equipment, a miniaturization, and 
portable-ization progress, and is used for these electronic equipment by progress of electronic 
technology. 

[0003] Conventionally, as a rechargeable battery used for these electronic equipment, although solution 
system cells, such as a nickel cadmium battery and a lead cell, are used, these cells have a discharge 
potential inadequate for it being low and obtaining a high energy density. 

[0004] Then, research and development of the nonaqueous electrolyte rechargeable battery which uses 
lithium multiple oxides, such as a lithium cobalt multiple oxide, as a positive active material are done 
recently, using a lithium, a lithium alloy, or the matter in which the dope and ** dope of a lithium ion 
like a carbon material are possible as a negative-electrode active material. This nonaqueous electrolyte 
rechargeable battery is expensive, and has a high energy density, self-discharge also has few cell 
voltages, and they are excellent in the cycle property. 

[0005] In order to manufacture such a nonaqueous electrolyte rechargeable battery, a negative electrode 
and a positive electrode are produced as follows first, that is, a negative electrode distributes a powdered 
negative-electrode active material, for example, carbon-material powder, to a solvent with a binder — 
making — a negative electrode — a mixture — a paint is prepared and it produces by applying this to a 
negative-electrode charge collector and a positive electrode distributes a powdered lithium transition- 
metals multiple oxide to a solvent with an electric conduction agent and a binder too ~ making - a 
positive electrode — a mixture — a paint is prepared and it produces by applying this to a positive- 
electrode charge collector Thus, the cell group of the negative electrode and positive electrode which 
were produced is carried out. 

[0006] In order to assemble a cell, this negative electrode and a positive electrode are made to counter 
through separator, and it contains with a cell can in this state. And the electrolytic solution is poured in 
into the above-mentioned cell can, and a cell is completed by sealing with a cell lid. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, the lithium doped by the carbon material by 
charge cannot usually carry out the ** dope of all by electric discharge. It is QR about the amount of 
lithiums in which a ** dope is carried out by QT and next electric discharge in the amount of lithiums 
doped by the initial charge. It is QT-QR =Qi if it carries out. Qi computed It will remain in a carbon 
material as an irreversible capacity also after electric discharge. 
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[0008] For example, the cell reaction at the time of using a carbon material C as a negative-electrode 
active material, and using LiM02 (however, M being transition metals) as a positive active material is 
shown in ** 1 and ** 2. 
[0009] 
[Formula 1] 

L i M0 2 +C L i i-y MO2 +L 1 y C 

[0010] 
[Formula 2] 

its 

L i i-r MO2 +L i t C « L i i-y+. MO. + L i C 

[001 1] first, initial-charge process shows to ** 1 ~ as — LiM02 from — y — Li of an amount - a ** 
dope - carrying out - a carbon material C — y — Li of an amount is doped 

[0012] However, in a next electric discharge process, as shown in ** 2, the ** dope only of the Li of the 
amount which z Becomes among Li(s) doped by the carbon material C is carried out, and Li of the 
amount which becomes y-z remains in a carbon material C. and — the charge-and-discharge process 
from a degree - z - Li of an amount — a cell reaction ~ involving — consequent — LiM02 from ~ it 
was supplied ~ y-z — Li of an amount will become useless 

[0013] Thus, by the cell produced by the old method, for the irreversible capacity which does not 
participate in this cell reaction, the use efficiency of a positive active material is low, and the cell 
capacity corresponding to the amount of the positive active material used is not obtained. For this 
reason, on the occasion of a cell design, it is necessary to set up the amount of positive active materials 
which foresaw this irreversible capacity beforehand, and there are problems, like material cost starts. 
[0014] Then, this invention is proposed in view of such the conventional actual condition, and the use 
efficiency of a positive active material is high, and it aims at offering the manufacture method of a 
nonaqueous electrolyte rechargeable battery that the cell capacity corresponding to the amount of the 
positive active material used is obtained. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the nonaqueous 
electrolyte rechargeable battery of this invention The negative electrode produced considering the 
carbon material in which the dope and ** dope of a lithium are possible as a negative-electrode active 
material, It faces pouring in the electrolytic solution into this cell can, and assembling a cell, after 
making the positive electrode produced considering the lithium transition-metals multiple oxide as a 
positive active material counter through separator and containing it with a cell can in this state, at the 
production process of a negative electrode It is characterized by doping beforehand the lithium of the 
irreversible capacity by which a ** dope is not carried out even if it dopes to a carbon material. 
[0016] Here, when a cell is constructed in the positive electrode which consists of a negative electrode 
which consists of the carbon material concerned, and a lithium transition-metals multiple oxide, the 
irreversible capacity of the lithium in a carbon material is initial-charge process, and is the capacity of 
the lithium which a ** dope is not carried out from a negative electrode in a subsequent electric 
discharge process among the lithiums doped by the negative electrode with the ** dope of the lithium 
from a positive electrode, but remains in a negative electrode as it is. 

[0017] By the cell by which the lithium of this irreversible capacity carried out the cell group of the 
negative electrode by which the preliminary dope was carried out, and was produced, since the negative 
electrode has already had the lithium of irreversible capacity, it has not been said that the lithium which 
carried out the ** dope from the positive electrode, and was doped by the negative electrode in initial- 
charge process will be consumed although irreversible capacity is buried further. Or it is the grade which 
can be disregarded even if it is. Therefore, in a next electric discharge process, the ** dope of all the 
abbreviation is carried out from a negative electrode, and the lithium doped by this initial charge can 
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participate in a cell reaction also in this following charge-and-discharge process further. Therefore, the 
cell capacity corresponding to the amount of the positive active material used will be obtained. 
[0018] It is [0019] when the above effect is explained using the cell-reaction formula of ** 3 -izing 5. 
[Formula 3] 

(1+w) Li+C - Li+LiwC 

[0020] 
[Formula 4] 

L iMO* +L iw C L i i-, MOj +L iwr C 

[0021] 
[Formula 5] 

L i MO* Hiw + r C L i M0 5 -fLiwC 

[0022] As shown in ** 3, the preliminary dope of the Li of the irreversible capacity equivalent w is 
carried out beforehand at the carbon material C of a negative electrode. 

[0023] thus, when an initial charge is performed on the cell produced by carrying out the cell group of 
die negative electrode which carried out the preliminary dope of the Li, it is shown in it at ** 4 — as — 
LiM02 of a positive electrode from - y - Li of an amount - a ** dope ~ carrying out a carbon 
material C — further - y — Li of an amount is doped Consequently, the lithium total amount of dopes of 
a carbon material C becomes w+y. 

[0024] Then, since the irreversible capacity of a carbon material C is consumed by Li of the amount 
which was already doped in preliminary dope process and w Becoming as shown in ** 5 if it discharges, 
the ** dope of all the Li(s) that Li is not consumed although this irreversible capacity is buried further, 
and are equivalent to the amount y of dopes in the above-mentioned initial-charge process is carried out 
from a carbon material C. 

[0025] And also in the charge-and-discharge process from a degree, all Li(s) equivalent to the amount y 
of dopes in this initial-charge process can participate in a cell reaction, namely, LiM02 from - Li which 
carried out the ** dope will be used effectively 
[0026] 

[Function] A cell is manufactured by making a carbon material into a negative-electrode active material, 
producing a negative electrode, producing a positive electrode and on the other hand, carrying out the 
cell group of these negative electrodes and the positive electrode by making a lithium transition-metals 
multiple oxide into a positive active material. 

[0027] In this invention, it faces manufacturing a cell in this way, and before carrying out a cell group to 
the carbon material of the above-mentioned negative electrode, the lithium of irreversible capacity is 
doped beforehand. By the cell by which the lithium of irreversible capacity carried out the cell group of 
the negative electrode by which the preliminary dope was carried out, and was produced, since the 
negative electrode has already had the lithium of irreversible capacity, it has not been said that the 
lithium which carried out the ** dope from the positive electrode, and was doped by the negative 
electrode in initial-charge process will be consumed although irreversible capacity is buried further. 
Therefore, in a next electric discharge process, the ** dope of all the abbreviation is carried out from a 
negative electrode, and the lithium doped by this initial charge can participate in a cell reaction also in 
the following charge-and-discharge process further. Therefore, the cell capacity corresponding to the 
amount of the positive active material used is obtained. Thereby, improvement in the use efficiency of a 
positive active material can be aimed at. 
[0028] 

[Example] The nonaqueous electrolyte rechargeable battery which makes a carbon material a negative- 
electrode active material, and makes a lithium transition-metals multiple oxide a positive active material 
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is manufactured as follows. 

[0029] first, a negative electrode distributes a powdered carbon material to a solvent with a binder - 
making — a negative electrode — a mixture « a paint is prepared and it produces by applying this to a 
negative-electrode charge collector and a positive electrode distributes a powdered lithium transition- 
metals multiple oxide to a solvent with an electric conduction agent and a binder too - making - a 
positive electrode — a mixture — a paint is prepared and it produces by applying this to a positive- 
electrode charge collector And the cell group of the negative electrode and positive electrode which 
were produced by doing in this way is carried out. 

[0030] In order to assemble a cell, this negative electrode and a positive electrode are made to counter 
through separator, and it contains with a cell can in this state. And after pouring in the electrolytic 
solution into the above-mentioned cell can, it seals with a cell lid. 

[003 1] In addition, the irreversible capacity of the lithium in a carbon material can be measured as 
follows, for example. That is, the cell group of the negative electrode which consists of the carbon 
material concerned with which the lithium is not doped is carried out, the cell for preliminary 
experiment is produced, an initial charge is performed about this cell, and it is the initial-charge capacity 
QT. It measures. The afterdischarge is performed and it is service capacity QR. It measures. This initial- 
charge capacity QT Shell service capacity QR The value and QT-QR =Qi which were deducted It is 
equivalent to the lithium irreversible capacity in a carbon material. 

[0032] Moreover, after the preliminary dope of the lithium to a carbon material produces a negative 
electrode by making a carbon material into a negative-electrode active material, it can be performed by 
using a lithium electrode for a counter electrode and charging this negative electrode in the electrolytic 
solution. 

[0033] In addition, in the above manufacture method, the carbon material used as a negative-electrode 
active material and the lithium transition-metals multiple oxide used as a positive active material usually 
have each usable thing used on the occasion of manufacture of this kind of nonaqueous electrolyte 
rechargeable battery. 

[0034] As a carbon material, pyrolytic carbons, corks (pitch coke, a needle coke, petroleum coke, etc.), 
graphite, glassy carbons, an organic high-molecular-compound baking object (that which calcinated 
phenol resin, the furan resin, etc. at suitable temperature, and carbonized them), a carbon fiber, activated 
carbon, a graphite, etc. are mentioned. 

[0035] On the other hand, as a positive active material, the multiple oxide (however, 0.05<=x<=1.10 
0<y<l) of Lix Co02, Lix Ni02, Lix NiyCol-y 02, etc. is mentioned. The above-mentioned multiple 
oxide uses the carbonate of a lithium, cobalt, and nickel as a start raw material, and is obtained by 
mixing according to composition and calcinating these carbonates by the 600 degrees C - 1000 degrees 
C temperature requirement under oxygen existence atmosphere. In addition, a start raw material is not 
limited to a carbonate, but can be compounded similarly from a hydroxide and an oxide. Moreover, as a 
positive active material, Liy Mn 2O4.(0.05<=y<=2) and Lix Mn02 (0.05<=x<=l) are also usable. 
[0036] As the electrolytic solution, lithium salt is used as an electrolyte and the nonaqueous electrolyte 
which makes it come to dissolve this in an organic solvent is used, for example. 
[0037] Especially as an organic solvent, although not limited, independent or two or more kinds of 
mixed solvents, such as propylene carbonate, ethylene carbonate, 1, 2-dimethoxy ethane, gamma-butyl 
lactone, a tetrahydrofuran, 2-methyl tetrahydrofuran, 1, 3-dioxolane, a sulfolane, an acetonitrile, diethyl 
carbonate, and dipropyl carbonate, are usable. 

[0038] As an electrolyte, L1C104, LiAsF6, LiPF6, LiBF4, LiB (C6 H5)4, LiCl, LiBr, CH3 S03 Li, CF3 
S03 Li, etc. are usable. 

[0039] Hereafter, the concrete example of this invention is explained based on an experimental result. 
[0040] The composition of the nonaqueous electrolyte rechargeable battery produced by example 1 this 
example is shown in drawing 1 . In this example, the nonaqueous electrolyte rechargeable battery of 
such composition was created as follows. 
[0041] First, the positive electrode 2 was produced as follows. 

[0042] A lithium carbonate and cobalt carbonate were mixed so that it might be set to Li/Co(mole ratio) 
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=1, among air, it calcinated at the temperature of 900 degrees C for 5 hours, and the positive active 
material (LiCo02) was compounded. 

[0043] As a result of performing X diffraction measurement about this positive active material, it is 
LiCo02 of a JCPDS card. Well in agreement. 

[0044] thus, obtained LiCo02 95 % of the weight of powder, and 5 % of the weight of lithium 
carbonates - mixing -- 91 % of the weight of this mixture - further - as electric conduction material - 
as 6 % of the weight of graphite, and a binder ~ 3 % of the weight of polyvinylidene fluorides — mixing 
- a positive electrode — a mixture is prepared and it distributes to a N-methyl-2-pyrrolidone — making 
a positive electrode — a mixture — it considered as the slurry 

[0045] and this positive electrode - a mixture - the positive electrode 2 was produced by applying a 
slurry to both sides of the band-like aluminum foil used as a positive-electrode charge collector, and 
pressing it with the roller-press machine after dryness 
[0046] The negative electrode 1 was produced as follows. 

[0047] The petroleum pitch was used for the start raw material, after introducing the functional group 
which contains oxygen in this 10 to 20% and carrying out it (the so-called oxygen bridge formation), 
among inert gas, it calcinated at the temperature of 1000 degrees C, and the difficulty graphitized-carbon 
material of the property near a glassy carbon was obtained. 

[0048] As a result of performing X diffraction measurement about this carbon material, the spacing of a 
field (002) was 3.76 and true specific gravity was 1.58. 

[0049] as 90 % of the weight of this carbon material, and a binder ~ 10 % of the weight of 
polyvinylidene fluorides - mixing — a negative electrode — a mixture — preparing — a N-methyl-2- 
pyrrolidone — distributing — a negative electrode — a mixture — it considered as the slurry 
[0050] this negative electrode - a mixture - the slurry was applied to both sides of the band-like copper 
foil used as a negative-electrode charge collector, and the negative electrode 1 was produced by pressing 
with the roller-press machine after dryness 

[0051] Thus, the lithium electrode was used for the counter electrode, in the electrolytic solution, 
preliminary charge was performed to the produced negative electrode, and the lithium of 1 10mAh(s) 
was doped per Ig of carbon materials to it. In addition, this amount of dopes is an equivalent for the 
irreversible capacity for which it asked by deducting service capacity from the initial-charge capacity 
which performed charge and discharge on the cell which carried out the cell group of the negative 
electrode, and produced it, without carrying out preliminary charge, and was then measured. Initial- 
charge capacity was a 500 mAh/g-carbon material, and service capacity was a 390 mAh/g-carbon 
material. 

[0052] The laminating of the band-like positive electrode 2 produced as mentioned above and the band- 
like negative electrode 1 was carried out through the microporosity polypropylene film with a thickness 
of 25 micrometers it is thin to separator 3, it whirled by winding around a swirl type many times, and the 
mold electrode was produced. 

[0053] And after inserting an electric insulating plate 4 in the pars basilaris ossis. occipitalis of the iron 
cell can 5 which performed nickel plating, the above-mentioned whorl type electrode was contained. 
And in order to take current collection of a negative electrode, the end of the negative-electrode lead 9 
made from nickel was stuck to the negative electrode 1 by pressure, and the other end was welded to the 
cell can 5. On the other hand, in order to take current collection of a positive electrode, the end of the 
positive-electrode lead 10 made from aluminum was attached in the positive electrode 2, and the other 
end was welded to the cell lid 7 with which the explosion-proof valve 8 which intercepts current 
according to cell internal pressure was attached. 

[0054] Next, it is LiPF6 in this cell can 5 to the mixed solvent of propylene carbonate 50 capacity % and 
diethyl carbonate 50 capacity %. The electrolytic solution in which it makes it come to dissolve by the 
concentration which becomes 1 mol/1 was poured in. And the cell lid 7 was fixed by closing the cell can 
5 through the insulating obturation gasket 6 which applied asphalt, and the cylindrical cell with a 
diameter [ of 14mm ] and a height of 50mm was produced. 

[0055] Charge and discharge were performed about the cell produced as mentioned above. 
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Consequently, by charging the electric capacity of a 390 mAh/g-carbon material in initial-charge 
process, a cell serves as a full charge, the service capacity of a 385 mAh/g-carbon material is obtained in 
a next electric discharge process, and it is ****. From this data, the initial-charge-and-discharge 
efficiency [(the amount of electric discharge )/(charge)] of the above-mentioned cell was computed with 
98.7%. 

[0056] The nonaqueous electrolyte rechargeable battery was produced like the example 1 except not 
performing preliminary charge to example of comparison 1 negative electrode. 
[0057] And charge and discharge were performed about the produced cell. Consequently, unless it 
charged the electric capacity of a 500 mAh/g-carbon material in initial-charge process, a cell did not 
become a full charge, but in a next electric discharge process, only the service capacity of a 385 mAh/g- 
carbon material was obtained to this charge capacity. From this data, the initial-charge-and-discharge 
efficiency [(the amount of electric discharge )/(charge)] of the above-mentioned cell was computed with 
385 / 500= 0.770, i.e., 77.0%. 

[0058] As mentioned above, when the result of an example 1 and the example 1 of comparison is 
compared, the initial-charge-and-discharge efficiency of the cell of the example 1 of comparison in 
which preliminary charge is not performed to a negative electrode to the initial-charge-and-discharge 
efficiency of the cell of an example 1 in which preliminary charge was performed being 98.7% is 77.0% 
and a low. From this, the negative electrode which consists of difficulty graphitized-carbon material 
understands that it is effective to carry out the preliminary dope of the lithium before a cell assembly, 
when aiming at improvement in the initial-charge-and-discharge efficiency of a cell. 
[0059] The nonaqueous electrolyte rechargeable battery was created like the example 1 to the negative 
electrode before the cell assembly except carrying out the preliminary dope of the lithium of 100mAh(s) 
per lg of carbon materials, using a furfUryl-alcohol-resin baking object as an example 2 negative- 
electrode active material. In addition, this amount of dopes is an equivalent for the irreversible capacity 
for which it asked by deducting service capacity from the initial-charge capacity which performed 
charge and discharge on the cell which carried out the cell group of the negative electrode, and produced 
it like the case of an example 1, without carrying out preliminary charge, and was then measured. Initial- 
charge capacity was a 450 mAh/g-carbon material, and service capacity was a 350 mAh/g-carbon 
material. 

[0060] And charge and discharge were performed about the produced cell. Consequently, by charging 
the electric capacity of a 350 mAh/g-carbon material in initial-charge process, a cell serves as a full 
charge and the service capacity of a 349 mAh/g-carbon material can be obtained in a next electric 
discharge process. From this data, the initial-charge-and-discharge efficiency [(the amount of electric 
discharge )/(charge)] of the above-mentioned cell was computed with 99.7%. 
[0061] The nonaqueous electrolyte rechargeable battery was produced like the example 2 except not 
performing preliminary charge to example of comparison 2 negative electrode. 
[0062] And charge and discharge were performed about the produced cell. Consequently, if electric 
capacity of a 450 mAh/g-carbon material is not charged in initial-charge process, a cell will not serve as 
a full charge but only the service capacity of a 350 mAh/g-carbon material will be obtained in a next 
electric discharge process to this charge capacity. From this data, the initial-charge-and-discharge 
efficiency [(the amount of electric discharge )/(charge)] of the above-mentioned cell was computed with 
350/ 450= 0.778, i.e., 77.8%. 

[0063] As mentioned above, when the result of an example 2 and the example 2 of comparison is 
compared, the initial-charge-and-discharge efficiency of the cell of the example 2 of comparison in 
which preliminary charge is not performed to a negative electrode to the initial-charge-and-discharge 
efficiency of the cell of an example 2 in which preliminary charge was performed being 99.7% is 77.8% 
and a low. This shows that it is effective to carry out the preliminary dope of the lithium before a cell 
assembly at a negative electrode when using a fiirfuryl-alcohol-resin baking object as a negative- 
electrode active material, when aiming at improvement in the initial-charge-and-discharge efficiency of 
a cell. 

[0064] The nonaqueous electrolyte rechargeable battery was created like the example 1 to the negative 
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electrode before the cell assembly except carrying out the preliminary dope of the lithium of 65mAh(s) 
per lg of carbon materials, using corks as an example 3 negative-electrode active material In addition, 
this amount of dopes is an irreversible capacity considerable amount calculated by deducting service 
capacity from the initial -charge capacity which performed charge and discharge on the cell which 
carried out the cell group of the negative electrode, and produced it like the case of an example 1, 
without carrying out preliminary charge, and was then measured. Initial-charge capacity was a 350 
mAh/g-carbon material, and service capacity was a 285 mAh/g-carbon material. 
[0065] And charge and discharge were performed about the created cell. Consequently, by charging the 
electric capacity of a 285 mAh/g-carbon material in initial-charge process, a cell serves as a full charge 
and the service capacity of a 284 mAh/g-carbon material can be obtained in a next electric discharge 
process. From this data, the initial-charge-and-discharge efficiency [(the amount of electric discharge )/ 
(charge)] of the above-mentioned cell was computed with 99.6%. 

[0066] The nonaqueous electrolyte rechargeable battery was created like the example 3 except not 
performing preliminary charge to example of comparison 3 negative electrode. 
[0067] And charge and discharge were performed about the produced cell. Consequently, if electric 
capacity of a 350 mAh/g-carbon material is not charged in initial-charge process, a cell will not serve as 
a foil charge but only the service capacity of a 285 mAh/g-carbon material will be obtained in a next 
electric discharge process to this charge capacity. From this data, the initial-charge-and-discharge 
efficiency [(the amount of electric discharge )/(charge)] of the above-mentioned cell was computed with 
285/ 350= 0.814, i.e., 81.4%. 

[0068] As mentioned above, when the result of an example 3 and the example 3 of comparison is 
compared, the initial-charge-and-discharge efficiency of the cell of the example 3 of comparison in 
which preliminary charge is not performed to a negative electrode to the initial-charge-and-discharge 
efficiency of the cell of an example 3 in which preliminary charge was performed being 99.6% is 81.4% 
and a low. This shows that it is effective to carry out the preliminary dope of the lithium before a cell 
assembly at a negative electrode when using corks as a negative-electrode active material, when aiming 
at improvement in the initial-charge-and-discharge efficiency of a cell. 

[0069] The nonaqueous electrolyte rechargeable battery was created like the example 1 to the negative 
electrode except carrying out the preliminary dope of the lithium of 62mAh(s) per lg of carbon 
materials before a cell assembly, using graphite material as an example 4 negative-electrode active 
material. In addition, this amount of dopes is an irreversible capacity considerable amount calculated by 
deducting service capacity from the initial-charge capacity which performed charge and discharge on the 
cell which did not carry out, but carried out the cell group of the preliminary charge to the negative 
electrode, and produced it to it like the case of an example 1, and was then measured. Initial-charge 
capacity was a 294 mAh/g-carbon material, and service capacity was a 232 mAh/g-carbon material. 
[0070] And charge and discharge were performed about the created cell. Consequently, by charging the 
electric capacity of a 232 mAh/g-carbon material in initial-charge process, a cell serves as a full charge 
and the service capacity of a 230 mAh/g-carbon material can be obtained in a next electric discharge 
process. From this data, the initial-charge-and-discharge efficiency [(the amount of electric discharge )/ 
(charge)] of the above-mentioned cell was computed with 99.1%. 

[0071] The nonaqueous electrolyte rechargeable battery was created like the example 4 except not 
performing preliminary charge to example of comparison 4 negative electrode. 
[0072] About the created cell, when charge and discharge are performed, if electric capacity of a 294 
mAh/g-carbon material is not charged in initial-charge process, a cell will not serve as a full charge but 
only the service capacity of a 232 mAh/g-carbon material will be obtained in a next electric discharge 
process to this charge capacity. The initial-charge-and-discharge efficiency [(the amount of electric 
discharge )/(charge)] of this data to the above-mentioned cell is 232 / 294= 0.789, i.e., 78.9%. 
[0073] As mentioned above, when the result of an example 4 and the example 4 of comparison is 
compared, for the cell of the example 4 of comparison by which, as for the cell of the example 4 which 
performed preliminary charge to the negative electrode, initial-charge-and-discharge efficiency does not 
perform preliminary charge to being 99.1 1%, initial-charge-and-discharge efficiency is 78.9% and a 
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low. This shows that it is effective to carry out the preliminary dope of the lithium before a cell 

assembly at a negative electrode when using graphite material as a negative-electrode active material, 

when aiming at improvement in the initial-charge-and-discharge efficiency of a cell. 

[0074] In addition, although the case where whirl as an electrode and a mold electrode is used is made 

into the example in the above example, when other electrode configurations, for example, a plane-area 

layer type electrode, are used, demonstrating the effect that this invention is the same cannot be 

overemphasized. 

[0075] 

[Effect of the Invention] So that clearly also from the above explanation by the manufacture method of 
the nonaqueous electrolyte rechargeable battery of this invention Produce a negative electrode by 
making into a negative-electrode active material the carbon material in which the dope and ** dope of a 
lithium are possible, produce a positive electrode by making a lithium transition-metals multiple oxide 
into a positive active material, and it faces carrying out the cell group of these negative electrodes and 
the positive electrode, and manufacturing a cell. Since the lithium of irreversible capacity is beforehand 
doped to the negative electrode before carrying out a cell group, the lithium doped by the negative 
electrode with the ** dope of the lithium from a positive electrode in initial-charge process in the 
completed cell is not consumed although irreversible capacity is buried further. Therefore, a positive 
active material is used efficiently and the nonaqueous electrolyte rechargeable battery which 
demonstrates the cell capacity corresponding to the amount of the positive active material used can be 
manufactured. 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to an improvement of the use efficiency of a positive 
active material especially about the manufacture method of the nonaqueous electrolyte rechargeable 
battery using the carbon material in which the dope and ** dope of a lithium are possible as a negative- 
electrode active material. 
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PRIOR ART 



[Description of the Prior Art] In recent years, to be high-energy density is demanded also from the 
rechargeable battery which highly-efficient-izing of electronic equipment, a miniaturization, and 
portable-ization progress, and is used for these electronic equipment by progress of electronic 
technology. 

[0003] Conventionally, as a rechargeable battery used for these electronic equipment, although solution 
system cells, such as a nickel cadmium battery and a lead cell, are used, these cells have a discharge 
potential inadequate for it being low and obtaining a high energy density. 

[0004] Then, research and development of the nonaqueous electrolyte rechargeable battery which uses 
lithium multiple oxides, such as a lithium cobalt multiple oxide, as a positive active material are done 
recently, using a lithium, a lithium alloy, or the matter in which the dope and ** dope of a lithium ion 
like a carbon material are possible as a negative-electrode active material. This nonaqueous electrolyte 
rechargeable battery is expensive, and has a high energy density, self-discharge also has few cell 
voltages, and they are excellent in the cycle property. 

[0005] In order to manufacture such a nonaqueous electrolyte rechargeable battery, a negative electrode 
and a positive electrode are produced as follows first, that is, a negative electrode distributes a powdered 
negative-electrode active material, for example, carbon-material powder, to a solvent with a binder ~ 
making — a negative electrode ~ a mixture - a paint is prepared and it produces by applying this to a 
negative-electrode charge collector and a positive electrode distributes a powdered lithium transition- 
metals multiple oxide to a solvent with an electric conduction agent and a binder too - making ~ a 
positive electrode - a mixture - a paint is prepared and it produces by applying this to a positive- 
electrode charge collector Thus, the cell group of the negative electrode and positive electrode which 
were produced is carried out. 

[0006] In order to assemble a cell, this negative electrode and a positive electrode are made to counter 
through separator, and it contains with a cell can in this state. And the electrolytic solution is poured in 
into the above-mentioned cell can, and a cell is completed by sealing with a cell lid. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By the manufacture method of the nonaqueous electrolyte rechargeable battery 
of this invention, it is so that clearly also from the above explanation. Produce a negative electrode by 
making into a negative-electrode active material the carbon material in which the dope and ** dope of a 
lithium are possible, produce a positive electrode by making a lithium transition-metals multiple oxide 
into a positive active material, and it faces carrying out the cell group of these negative electrodes and 
the positive electrode, and manufacturing a cell. Since the lithium of irreversible capacity is beforehand 
doped to the negative electrode before carrying out a cell group, the lithium doped by the negative 
electrode with the ** dope of the lithium from a positive electrode in initial-charge process in the 
completed cell is not consumed although irreversible capacity is buried further. Therefore, a positive 
active material is used efficiently and the nonaqueous electrolyte rechargeable battery which 
demonstrates the cell capacity corresponding to the amount of the positive active material used can be 
manufactured. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, the lithium doped by the carbon material by 
charge cannot usually carry out the ** dope of all by electric discharge. It is QR about the amount of 
lithiums in which a ** dope is carried out by QT and next electric discharge in the amount of lithiums 
doped by the initial charge. It is QT-QR =Qi if it carries out. Qi computed It will remain in a carbon 
material as an irreversible capacity also after electric discharge. 

[0008] For example, the cell reaction at the time of using a carbon material C as a negative-electrode 
active material, and using LiM02 (however, M being transition metals) as a positive active material is 
shown in ** 1 and ** 2. 
[0009] 
[Formula 1] 

L i M0 2 +C L i MO* +L i r C 

[0010] 
[Formula 2] 

L i i-r MO2 +L i T C « * L i MO. +L i „-» C 

[001 1] first, initial-charge process shows to ** 1 -- as ~ LiM02 from - y - Li of an amount — a ** 
dope - carrying out - a carbon material C — y — Li of an amount is doped 

[0012] However, in a next electric discharge process, as shown in ** 2, the ** dope only of the Li of the 
amount which z Becomes among Li(s) doped by the carbon material C is carried out, and Li of the 
amount which becomes y-z remains in a carbon material C. and ~ the charge-and-discharge process 
from a degree ~ z - Li of an amount - a cell reaction involving - consequent - LiM02 from ~ it 
was supplied — y-z — Li of an amount will become useless 

[0013] Thus, by the cell produced by the old method, for the irreversible capacity which does not 
participate in this cell reaction, the use efficiency of a positive active material is low, and the cell 
capacity corresponding to the amount of the positive active material used is not obtained. For this 
reason, on the occasion of a cell design, it is necessary to set up the amount of positive active materials 
which foresaw this irreversible capacity beforehand, and there are problems, like material cost starts. 
[0014] Then, this invention is proposed in view of such the conventional actual condition, and the use 
efficiency of a positive active material is high, and it aims at offering the manufacture method of a 
nonaqueous electrolyte rechargeable battery that the cell capacity corresponding to the amount of the 
positive active material used is obtained. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the nonaqueous 
electrolyte rechargeable battery of this invention The negative electrode produced considering the 
carbon material in which the dope and ** dope of a lithium are possible as a negative-electrode active 
material, It faces pouring in the electrolytic solution into this cell can, and assembling a cell, after 
making the positive electrode produced considering the lithium transition-metals multiple oxide as a 
positive active material counter through separator and containing it with a cell can in this state, at the 
production process of a negative electrode It is characterized by doping beforehand the lithium of the 
irreversible capacity by which a ** dope is not carried out even if it dopes to a carbon material. 
[0016] Here, when a cell is constructed in the positive electrode which consists of a negative electrode 
which consists of the carbon material concerned, and a lithium transition-metals multiple oxide, the 
irreversible capacity of the lithium in a carbon material is initial-charge process, and is the capacity of 
the lithium which a ** dope is not carried out from a negative electrode in a subsequent electric 
discharge process among the lithiums doped by the negative electrode with the ** dope of the lithium 
from a positive electrode, but remains in a negative electrode as it is. 

[0017] By the cell by which the lithium of this irreversible capacity carried out the cell group of the 
negative electrode by which the preliminary dope was carried out, and was produced, since the negative 
electrode has already had the lithium of irreversible capacity, it has not been said that the lithium which 
carried out the ** dope from the positive electrode, and was doped by the negative electrode in initial- 
charge process will be consumed although irreversible capacity is buried further. Or it is the grade which 
can be disregarded even if it is. Therefore, in a next electric discharge process, the ** dope of all the 
abbreviation is carried out from a negative electrode, and the lithium doped by this initial charge can 
participate in a cell reaction also in this following charge-and-discharge process further. Therefore, the 
cell capacity corresponding to the amount of the positive active material used will be obtained. 
[0018] If the above effect is explained using the cell-reaction formula of ** 3 -izing 5 [0019] 
[Formula 3] 

(l+w)Li+C * Li+LiwC 

[0020] 
[Formula 4] 

L i MO2 +L i w C - L i 1-, MO s +L i w +, C 

[0021] 
[Formula 5] 

L i i-r MOi +L iw + , C ^==p L i MO* +L i w C 

[0022] As shown in ** 3, the preliminary dope of the Li of the irreversible capacity equivalent w is 
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carried out beforehand at the carbon material C of a negative electrode. 

[0023] thus, when an initial charge is performed on the cell produced by carrying out the cell group of 
the negative electrode which carried out the preliminary dope of the Li, it is shown in it at ** 4 — as — 
LiM02 of a positive electrode from — y - Li of an amount - a ** dope -- carrying out ~ a carbon 
material C - further y - Li of an amount is doped Consequently, the lithium total amount of dopes of 
a carbon material C becomes w+y. 

[0024] Then, since the irreversible capacity of a carbon material C is consumed by Li of the amount 
which was already doped in preliminary dope process and w Becoming as shown in * * 5 if it discharges, 
the ** dope of all the Li(s) that Li is not consumed although this irreversible capacity is buried further, 
and are equivalent to the amount y of dopes in the above-mentioned initial-charge process is carried out 
from a carbon material C. 

[0025] And also in the charge-and-discharge process from a degree, all Li(s) equivalent to the amount y 
of dopes in this initial-charge process can participate in a cell reaction, namely, LiM02 from - Li which 
carried out the ** dope will be used effectively 
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OPERATION 



[Function] A cell is manufactured by making a carbon material into a negative-electrode active material, 
producing a negative electrode, producing a positive electrode and on the other hand, carrying out the 
cell group of these negative electrodes and the positive electrode by making a lithium transition-metals 
multiple oxide into a positive active material. 

[0027] In this invention, it faces manufacturing a cell in this way, and before carrying out a cell group to 
the carbon material of the above-mentioned negative electrode, the lithium of irreversible capacity is 
doped beforehand. By the cell by which the lithium of irreversible capacity carried out the cell group of 
the negative electrode by which the preliminary dope was carried out, and was produced, since the 
negative electrode has already had the lithium of irreversible capacity, it has not been said that the 
lithium which carried out the ** dope from the positive electrode, and was doped by the negative 
electrode in initial-charge process will be consumed although irreversible capacity is buried further. 
Therefore, in a next electric discharge process, the ** dope of all the abbreviation is carried out from a 
negative electrode, and the lithium doped by this initial charge can participate in a cell reaction also in 
the following charge-and-discharge process further. Therefore, the cell capacity corresponding to the 
amount of the positive active material used is obtained. Thereby, improvement in the use efficiency of a 
positive active material can be aimed at. 
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EXAMPLE 



[Example] The nonaqueous electrolyte rechargeable battery which makes a carbon material a negative- 
electrode active material, and makes a lithium transition-metals multiple oxide a positive active material 
is manufactured as follows. 

[0029] first, a negative electrode distributes a powdered carbon material to a solvent with a binder — 
making - a negative electrode ~ a mixture — a paint is prepared and it produces by applying this to a 
negative-electrode charge collector and a positive electrode distributes a powdered lithium transition- 
metals multiple oxide to a solvent with an electric conduction agent and a binder too — making — a 
positive electrode - a mixture — a paint is prepared and it produces by applying this to a positive- 
electrode charge collector And the cell group of the negative electrode and positive electrode which 
were produced by doing in this way is carried out. 

[0030] In order to assemble a cell, this negative electrode and a positive electrode are made to counter 
through separator, and it contains with a cell can in this state. And after pouring in the electrolytic 
solution into the above-mentioned cell can, it seals with a cell lid. 

[003 1] In addition, the irreversible capacity of the lithium in a carbon material can be measured as 
follows, for example. That is, the cell group of the negative electrode which consists of the carbon 
material concerned with which the lithium is not doped is carried out, the cell for preliminary 
experiment is produced, an initial charge is performed about this cell, and it is the initial-charge capacity 
QT. It measures. The afterdischarge is performed and it is service capacity QR. It measures. This initial- 
charge capacity QT Shell service capacity QR The value and QT-QR =Qi which were deducted It is 
equivalent to the lithium irreversible capacity in a carbon material. 

[0032] Moreover, after the preliminary dope of the lithium to a carbon material produces a negative 
electrode by making a carbon material into a negative-electrode active material, it can be performed by 
using a lithium electrode for a counter electrode and charging this negative electrode in the electrolytic 
solution. 

[0033] In addition, in the above manufacture method, the carbon material used as a negative-electrode 
active material and the lithium transition-metals multiple oxide used as a positive active material usually 
have each usable thing used on the occasion of manufacture of this kind of nonaqueous electrolyte 
rechargeable battery. 

[0034] As a carbon material, pyrolytic carbons, corks (pitch coke, a needle coke, petroleum coke, etc.), 
graphite, glassy carbons, an organic high-molecular-compound baking object (that which calcinated 
phenol resin, the furan resin, etc. at suitable temperature, and carbonized diem), a carbon fiber, activated 
carbon, a graphite, etc. are mentioned. 

[0035] On the other hand, as a positive active material, the multiple oxide (however, 0.05<=x<=1.10 
0<y<l) of Lix Co02, Lix Ni02, Lix NiyCol-y 02, etc. is mentioned. The above-mentioned multiple 
oxide uses the carbonate of a lithium, cobalt, and nickel as a start raw material, and is obtained by 
mixing according to composition and calcinating these carbonates by the 600 degrees C - 1000 degrees 
C temperature requirement under oxygen existence atmosphere. In addition, a start raw material is not 
limited to a carbonate, but can be compounded similarly from a hydroxide and an oxide. Moreover, as a 
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positive active material, Liy Mn 204 (0.05<=y<=2) and Lix Mn02 (0.05<=x<=l) are also usable. 
[0036] As the electrolytic solution, lithium salt is used as an electrolyte and the nonaqueous electrolyte 
which makes it come to dissolve this in an organic solvent is used, for example. 
[0037] Especially as an organic solvent, although not limited, independent or two or more kinds of 
mixed solvents, such as propylene carbonate, ethylene carbonate, 1, 2-dimethoxyethane, gamma-butyl 
lactone, a tetrahydrofuran, 2-methyl tetrahydrofuran, 1, 3-dioxolane, a sulfolane, an acetonitrile, diethyl 
carbonate, and dipropyl carbonate, are usable. 

[0038] As an electrolyte, LiC104, LiAsF6, LiPF6, LiBF4, LiB (C6 H5)4,LiCl, LiBr, CH3 S03 Li, CF3 
S03 Li, etc. are usable. 

[0039] Hereafter, the concrete example of this invention is explained based on an experimental result. 
[0040] The composition of the nonaqueous electrolyte rechargeable battery produced by example 1 this 
example is shown in drawing 1 . In this example, the nonaqueous electrolyte rechargeable battery of 
such composition was created as follows. 
[0041] First, the positive electrode 2 was produced as follows. 

[0042] A lithium carbonate and cobalt carbonate were mixed so that it might be set to Li/Co(mole ratio) 
=1 , among air, it calcinated at the temperature of 900 degrees C for 5 hours, and the positive active 
material (LiCo02) was compounded. 

[0043] As a result of performing X diffraction measurement about this positive active material, it is 
LiCo02 of a JCPDS card. Well in agreement. 

[0044] thus, obtained LiCo02 95 % of the weight of powder, and 5 % of the weight of lithium 
carbonates - mixing ~ 91 % of the weight of this mixture ~ further - as electric conduction material - 
as 6 % of the weight of graphite, and a binder - 3 % of the weight of polyvinylidene fluorides -- mixing 
- a positive electrode - a mixture is prepared and it distributes to a N-methyl-2-pyrrolidone — making — 
a positive electrode - a mixture — it considered as the slurry 

[0045] and this positive electrode ~ a mixture - the positive electrode 2 was produced by applying a 
slurry to both sides of the band-like aluminum foil used as a positive-electrode charge collector, and 
pressing it with the roller-press machine after dryness 
[0046] The negative electrode 1 was produced as follows. 

[0047] The petroleum pitch was used for the start raw material, after introducing the functional group 
which contains oxygen in this 10 to 20% and carrying out it (the so-called oxygen bridge formation), 
among inert gas, it calcinated at the temperature of 1000 degrees C, and the difficulty graphitized-carbon 
material of the property near a glassy carbon was obtained. 

[0048] As a result of performing X diffraction measurement about this carbon material, the spacing of a 
field (002) was 3.76 and true specific gravity was 1.58. 

[0049] as 90 % of the weight of this carbon material, and a binder - 10 % of the weight of 
polyvinylidene fluorides - mixing - a negative electrode - a mixture ~ preparing - a N-methyl-2- 
pyrrolidone — distributing ~ a negative electrode - a mixture ~ it considered as the slurry 
[0050] this negative electrode - a mixture - the slurry was applied to both sides of the band-like copper 
foil used as a negative-electrode charge collector, and the negative electrode 1 was produced by pressing 
with the roller-press machine after dryness 

[0051] Thus, the lithium electrode was used for the counter electrode, in the electrolytic solution, 
preliminary charge was performed to the produced negative electrode, and the lithium of 1 lOmAh(s) 
was doped per lg of carbon materials to it. In addition, this amount of dopes is an equivalent for the 
irreversible capacity for which it asked by deducting service capacity from the initial-charge capacity 
which performed charge and discharge on the cell which carried out the cell group of the negative 
electrode, and produced it, without carrying out preliminary charge, and was then measured. Initial- 
charge capacity was a 500 mAh/g-carbon material, and service capacity was a 390 mAh/g-carbon 
material. 

[0052] The laminating of the band-like positive electrode 2 produced as mentioned above and the band- 
like negative electrode 1 was carried out through the microporosity polypropylene film with a thickness 
of 25 micrometers it is thin to separator 3, it whirled by winding around a swirl type many times, and the 
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mold electrode was produced. 

[0053] And after inserting an electric insulating plate 4 in the pars basilaris ossis occipitalis of the iron 
cell can 5 which performed nickel plating, the above-mentioned whorl type electrode was contained. 
And in order to take current collection of a negative electrode, the end of the negative-electrode lead 9 
made from nickel was stuck to the negative electrode 1 by pressure, and the other end was welded to the 
cell can 5. On the other hand, in order to take current collection of a positive electrode, the end of the 
positive-electrode lead 10 made from aluminum was attached in the positive electrode 2, and the other 
end was welded to the cell lid 7 with which the explosion-proof valve 8 which intercepts current 
according to cell internal pressure was attached. 

[0054] Next, it is LiPF6 in this cell can 5 to the mixed solvent of propylene carbonate 50 capacity % and 
diethyl carbonate 50 capacity %. The electrolytic solution in which it makes it come to dissolve by the 
concentration which becomes 1 mol/1 was poured in. And the cell lid 7 was fixed by closing the cell can 
5 through the insulating obturation gasket 6 which applied asphalt, and the cylindrical cell with a 
diameter [ of 14mm ] and a height of 50mm was produced. 

[0055] Charge and discharge were performed about the cell produced as mentioned above. 
Consequently, by charging the electric capacity of a 390 mAh/g-carbon material in initial-charge 
process, a cell serves as a full charge, the service capacity of a 385 mAh/g-carbon material is obtained in 
a next electric discharge process, and it is ****. From this data, the initial-charge-and-discharge 
efficiency [(the amount of electric discharge )/(charge)] of the above-mentioned cell was computed with 
98.7%. 

[0056] The nonaqueous electrolyte rechargeable battery was produced like the example 1 except not 
performing preliminary charge to example of comparison 1 negative electrode. 
[0057] And charge and discharge were performed about the produced cell. Consequently, unless it 
charged the electric capacity of a 500 mAh/g-carbon material in initial-charge process, a cell did not 
become a full charge, but in a next electric discharge process, only the service capacity of a 385 mAh/g- 
carbon material was obtained to this charge capacity. From this data, the initial-charge-and-discharge 
efficiency [(the amount of electric discharge )/(charge)] of the above-mentioned cell was computed with 
385 / 500= 0.770, i.e., 77.0%. 

[0058] As mentioned above, when the result of an example 1 and the example 1 of comparison is 
compared, the initial-charge-and-discharge efficiency of the cell of the example 1 of comparison in 
which preliminary charge is not performed to a negative electrode to the initial-charge-and-discharge 
efficiency of the cell of an example 1 in which preliminary charge was performed being 98.7% is 77.0% 
and a low. From this, the negative electrode which consists of difficulty graphitized-carbon material 
understands that it is effective to carry out the preliminary dope of the lithium before a cell assembly, 
when aiming at improvement in the initial-charge-and-discharge efficiency of a cell. 
[0059] The nonaqueous electrolyte rechargeable battery was created like the example 1 to the negative 
electrode before the cell assembly except carrying out the preliminary dope of the lithium of lOOmAh(s) 
per lg of carbon materials, using a furfuryl-alcohol-resin baking object as an example 2 negative- 
electrode active material. In addition, this amount of dopes is an equivalent for the irreversible capacity 
for which it asked by deducting service capacity from the initial-charge capacity which performed 
charge and discharge on the cell which carried out the cell group of the negative electrode, and produced 
it like the case of an example 1, without carrying out preliminary charge, and was then measured. Initial- 
charge capacity was a 450 mAh/g-carbon material, and service capacity was a 350 mAh/g-carbon 
material. 

[0060] And charge and discharge were performed about the produced cell. Consequently, by charging 
the electric capacity of a 350 mAh/g-carbon material in initial-charge process, a cell serves as a full 
charge and the service capacity of a 349 mAh/g-carbon material can be obtained in a next electric 
discharge process. From this data, the initial-charge-and-discharge efficiency [(the amount of electric 
discharge )/(charge)] of the above-mentioned cell was computed with 99.7%. 
[0061] The nonaqueous electrolyte rechargeable battery was produced like the example 2 except not 
performing preliminary charge to example of comparison 2 negative electrode. 
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[0062] And charge and discharge were performed about the produced cell. Consequently, if electric 
capacity of a 450 mAh/g-carbon material is not charged in initial-charge process, a cell will not serve as 
a frill charge but only the service capacity of a 350 mAh/g-carbon material will be obtained in a next 
electric discharge process to this charge capacity. From this data, the initial-charge-and-discharge 
efficiency [(the amount of electric discharge )/(charge)] of the above-mentioned cell was computed with 
350/ 450= 0.778, i.e., 77.8%. 

[0063] As mentioned above, when the result of an example 2 and the example 2 of comparison is 
compared, the initial-charge-and-discharge efficiency of the cell of the example 2 of comparison in 
which preliminary charge is not performed to a negative electrode to the initial-charge-and-discharge 
efficiency of the cell of an example 2 in which preliminary charge was performed being 99.7% is 77.8% 
and a low. This shows that it is effective to carry out the preliminary dope of the lithium before a cell 
assembly at a negative electrode when using a furfuryl-alcohol-resin baking object as a negative- 
electrode active material, when aiming at improvement in the initial-charge-and-discharge efficiency of 
a cell. 

[0064] The nonaqueous electrolyte rechargeable battery was created like the example 1 to the negative 
electrode before the cell assembly except carrying out the preliminary dope of the lithium of 65mAh(s) 
per lg of carbon materials, using corks as an example 3 negative-electrode active material. In addition, 
this amount of dopes is an irreversible capacity considerable amount calculated by deducting service 
capacity from the initial-charge capacity which performed charge and discharge on the cell which 
carried out the cell group of the negative electrode, and produced it like the case of an example 1, 
without carrying out preliminary charge, and was then measured. Initial-charge capacity was a 350 
mAh/g-carbon material, and service capacity was a 285 mAh/g-carbon material. 
[0065] And charge and discharge were performed about the created cell. Consequently, by charging the 
electric capacity of a 285 mAh/g-carbon material in initial-charge process, a cell serves as a full charge 
and the service capacity of a 284 mAh/g-carbon material can be obtained in a next electric discharge 
process. From this data, the initial-charge-and-discharge efficiency [(the amount of electric discharge )/ 
(charge)] of the above-mentioned cell was computed with 99.6%. 

[0066] The nonaqueous electrolyte rechargeable battery was created like the example 3 except not 
performing preliminary charge to example of comparison 3 negative electrode. 
[0067] And charge and discharge were performed about the produced cell. Consequently, if electric 
capacity of a 350 mAh/g-carbon material is not charged in initial-charge process, a cell will not serve as 
a full charge but only the service capacity of a 285 mAh/g-carbon material will be obtained in a next 
electric discharge process to this charge capacity. From this data, the initial-charge-and-discharge 
efficiency [(the amount of electric discharge )/(charge)] of the above-mentioned cell was computed with 
285/ 350= 0.814, i.e., 81.4%. 

[0068] As mentioned above, when the result of an example 3 and the example 3 of comparison is 
compared, the initial-charge-and-discharge efficiency of the cell of the example 3 of comparison in 
which preliminary charge is not performed to a negative electrode to the initial-charge-and-discharge 
efficiency of the cell of an example 3 in which preliminary charge was performed being 99.6% is 81.4% 
and a low. This shows that it is effective to carry out the preliminary dope of the lithium before a cell 
assembly at a negative electrode when using corks as a negative-electrode active material, when aiming 
at improvement in the initial-charge-and-discharge efficiency of a cell. 

[0069] The nonaqueous electrolyte rechargeable battery was created like the example 1 to the negative 
electrode except carrying out the preliminary dope of the lithium of 62mAh(s) per lg of carbon 
materials before a cell assembly, using graphite material as an example 4 negative-electrode active 
material. In addition, this amount of dopes is an irreversible capacity considerable amount calculated by 
deducting service capacity from the initial-charge capacity which performed charge and discharge on the 
cell which did not carry out, but carried out the cell group of the preliminary charge to the negative 
electrode, and produced it to it like the case of an example 1 , and was then measured. Initial-charge 
capacity was a 294 mAh/g-carbon material, and service capacity was a 232 mAh/g-carbon material. 
[0070] And charge and discharge were performed about the created cell. Consequently, by charging the 
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electric capacity of a 232 mAh/g-carbon material in initial-charge process, a cell serves as a full charge 
and the service capacity of a 230 mAh/g-carbon material can be obtained in a next electric discharge 
process. From this data, the initial-charge-and-discharge efficiency [(the amount of electric discharge )/ 
(charge)] of the above-mentioned cell was computed with 99.1%. 

[0071] The nonaqueous electrolyte rechargeable battery was created like the example 4 except not 
performing preliminary charge to example of comparison 4 negative electrode. 
[0072] About the created cell, when charge and discharge are performed, if electric capacity of a 294 
mAh/g-carbon material is not charged in initial-charge process, a cell will not serve as a full charge but 
only the service capacity of a 232 mAh/g-carbon material will be obtained in a next electric discharge 
process to this charge capacity. The initial-charge-and-discharge efficiency [(the amount of electric 
discharge )/(charge)] of this data to the above-mentioned cell is 232 / 294= 0.789, i.e., 78.9%. 
[0073] As mentioned above, when the result of an example 4 and the example 4 of comparison is 
compared, for the cell of the example 4 of comparison by which, as for the cell of the example 4 which 
performed preliminary charge to the negative electrode, initial-charge-and-discharge efficiency does not 
perform preliminary charge to being 99.1 1%, initial-charge-and-discharge efficiency is 78.9% and a 
low. This shows that it is effective to carry out the preliminary dope of the lithium before a cell 
assembly at a negative electrode when using graphite material as a negative-electrode active material, 
when aiming at improvement in the initial-charge-and-discharge efficiency of a cell. 
[0074] In addition, although the case where whirl as an electrode and a mold electrode is used is made 
into the example in the above example, when other electrode configurations, for example, a plane-area 
layer type electrode, are used, demonstrating the effect that this invention is the same cannot be 
overemphasized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the development showing an example of the nonaqueous electrolyte rechargeable 
battery of this invention. 
[Description of Notations] 

1 Negative Electrode 

2 Positive Electrode 

3 Separator 

4 Electric Insulating Plate 

5 Cell Can 

6 Obturation Gasket 

7 Cell Lid 

8 Explosion-proof Valve 

9 Negative-Electrode Lead 

10 Positive-Electrode Lead 
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li*8^»p f-pASrF* k-t°lt*3< r. t*mmtlrz>h<DXhz> 0 

[0016] m.mmM^ttz> v3-vj»<D^»im®mbi*, 3K&*w**j:0* 



[0017] ^(D7fnmmmmwd<Dy^vj±ti^mY-zfztiitfm*wm.\^x<fe®. 

sroWit^titLi? t^ofcr£#fcv\, fozwthiXhMUxz ^m^-cfes. 

[0018] tM.cDvmZs {k3~ik5<Dmm5Lfc&zm\<^xmwirz>k, [0019] 

Mb 3] 

(l+w)Li+C * L1+L1.C 



[0 0 2 0] 
Mb 4] 

L iMOt +L i, C 



L i MOj +L i.-r C 



[0 0 2 1] 

Mb 5] 

L i MOi + L i„ + , C 



not 



L IMOi + L i. C 



[0 0 2 2] fb3(c^1-J:5^s Affio&**mcfcfi, ^*^pT^l:ffi^^wcoL i 
£iHf K-:/L-C&< 0 

[0 0 2 3] r©±9lCL i ^^K-7°LfcA1i^a?t!imL-Cf^$nfcm^, 
mZftot, ik4\Z7jk-t£ lEl&WL i MQ J^y&Si^L i dSJft K-^U 

[0 0 2 4] j&mZftob, fc5Ki*-*-J:5fc, ft*tmc©^pTi»MttttK 

[0 0 2 5] ^LTfc^&tf^Ji&ffiiBg-efc, -(D^miig-ero K-y*y ttBS1-5 
L i iS^T««lRj&tc:§|-^T?#S 0 1-**?*>, L iM0 2 *»6*iK— ^LfcL *T3MHJ 



[0 0 2 9] *1\ AffiH:. »*^©^*#»^<>r>^-titlc»iKl!:^MB[**rA 

[0030] mmzmfriLxzwz, z.<D&m, u-**^LT*f as*, r 

o««ST?«fflite{ciixjrti-5. *u-r, ±Bt»ftrttt*«tftALfc«, ««iif -eases 

[0 0 3 1 ] ft*?, ^^W(-fe(t5y^^^0^^1:(4, 0ilx.f4, ^TOct5(ct 

m®.Lx^mnmRi<nmm.z{mL, ^<Dwm^\^x^]%m^rf^x^]%mmmoi 

r SrltLSIWdil, Qt -Qr =QiiS«*tmtfc»t5yf-l>^nriS»MfcttS-r5. 
[0 0 3 2] KiW^yf^AWflK-^li, SIW^»«iU 

ft 5 ri#-e#5. 

[0 0 3 3] W±Oi}it^}fe{c:*}V>-C, H«iSHbRi:L-Cfflv^5«**m, lEHTS 

mm^Lxm^bftx\,^h<Dtf\,^-rtibtiim-simxhz> 0 



[0034] mmmt^xtt. m^mmmm. (tv^-**, =-k^ 

[0 0 3 5] — JElffiSfaKk LT(4, Li,Co0 2 , Li»Ni0 2 , Li»Ni y Co 
i y 0 2 (fit, 0. 0 5DxDl. 10 0<y<l) fc£©*£flMfc*##tf feixS. ±E 

&i&&tmiZ.fcZXm&L. ^#S#ffl^T6 0 00~ 1 0 0 0DOaft<5BB-Cttfife"fS 

WC&&FimHbZ>o jESf&feKi: Lt(4, Li y Mn 2 0 4 (0. 0 5DyD2) , 

Li x Mn0 2 (0. 05DxDl) t>ffiffl"Ttl^feSo 

[0036] mmmt t-ctt, y f ^-Ma&gmstt u 

[0 0 3 7] f Lttt, WclR^SixStOW&V^ 7"Dt°l/y*-^- 
D77>, 2->f;i^rh7t KD77/', 1, 3-^77^ T-fe h 

[0 0 3 8] mM%t UTtt, LiClOi, LiAsFe, LiPFe, LiBF 4 , Li 
B (Ce H 5 ) 4 , LiCl, L i B r , CHSOaLi, C F 3 SOs L i ^as^ffl^TfilT? 

fo<5o 

[0 0 3 9] 6tT» «W©^^*||*«S:|li^*K*<5v^-r»Wi-5. 

[oo4o] ^jj^jj i *nnmx-ttmLtc&*m,Mmr.iiknm<Dmj$.zm i i^-t. #n 

[0 0 4 1] Sf> jEffi2«:&©J:5fcLTi^»Lfc 0 

[0 04 2]^»yf!7Ai^3/^hS:, Li /Co (*Mfc) = 1 t 45 «t 5 l£ft 
£U Sftf, il«9 0 0D"C5l*niIttfiai,TjE|i»*|I (LiCoft) Sr-frj*Lfc. 
[0 0 4 3] i©]EffifiHfcKfcOV>-CX*|5IJffaiJES:fTofclSj|l, JCPDS*-K©L 
i C 0O2 £&<-ifcLTV^c 0 

[0 04 4] Z<D£oKLXmbfotcL i CoQ^9 5fi*%, y £ A 5 

t Lxtfvyyfcv-VT^smmyozm&LxiEm&m&mML, 

[0 0 4 5] ^LT, :©jES^7i;-^ 3ES*«fri*5fl!ftt©T/l'$-l>AjB 

(omffiimm u imtt n - y -7 uxmxmmf&m-fz r <t t*i« 2 £^§a Lt. 

[0 0 4 6] &mi\Z®.<D£o\ZLXfcmV1Zo 



[0047] mmmn^m^'y^m\ ztuz.mmz'Stfgmmz 1 o~2 o%mx 

[0 04 8] r©«*tmfco^TX»@#fMJ&«rtTofc||*, (0 0 2) ®Offi^Hi43 
7 6 , JtJfcfifi 1 . 5 8t?fcofc, 

[0 0 4 9] :o^W9 0til tirtfftU: LT#y 7yft^!l^l 0fifi%£ 

[0050] z<D&m&wxyi)-&fkmmm#k*zftv&m<Dffimz.mmu num 

[0051] r©J:5fcLTfl*$ftfciMifc, y ^^^«ffi^*tffifcfflv^-c«Wtt I t , "C» 

; Hi*«s:fi i v\ mmmi g^fc>9 i lOmAhcyf^K-yLt :© 

££ftfcWa*Ma»&8c*M«riSL9l< ZkX#tbtt»immmfa%ftX*hZ> 0 
tflli5 0 OmAh/g-^fm &*£1;W:3 9 OmAh/g-^fiTfccfc, 
[0 0 5 2] £Jl±©J;5K:U"Cf^«$^fcfl!ftt]E«2 > ^ttAffi l £\ -fe/<u-^3fc* 
5J¥£ 2 5iimO^?U4^y 7"n t°l^7^i*£^LT^lU M#i>(C^R|Bl#|B|-f S 

[0 0 5 3] ^LT, =y^r/M y*«r3i[Lfc*«0«*te5 0lS»fclfelWR4 Srif At 

[0 0 5 4] rwlftffi 5 ©tl;7"p fi/y*-^- h 5 Ofi%i: v^xf 

h 5 0§t%W)|^lfCL iPFe^lmol/l fc5«rC*#$*-C&.5 

ffi5^U5r 7 £@;£U IgHmm, ft $ 5 0 mm0P]1lf3Htft!l$f£ 

[0055] w±©j;5icLT^MLyh®?i!i^o^-r^®^tTo^ 0 ®ftn 

±IB««l©DJ*»*Si!iS|s [ (jSfcftft) / ] f49 8. 7%£iiai$ftfc 

[0056] HMMxMfe^ffiftm&ftiot&^ksxmzmmMi t&mz\*x#*n 
[0057] -t L-Xs imLtcmma^xfttiimzftotz. *<&*g* % ^*«Bg-ci4 

5 OOmAh/g-^iTOro^i^gl/i^ii^Si^ti/jj^f, -O^E® 



gmfrttLX Z.<D&<DtkW&UT?tt3 8 5mAh/g -^iWroMtiLHI?)^ 

:©f-^A^, ±lEli(D^aia$ [ (ft**) / ) 113 8 5/ 

5 0 0 = 0. 7 7 0, tftb*>7 7. 0%t%.\&&fttl o 

[0 0 5 8] HJfe^Ji, J*«m©»*&Jfc!fc1-S£, ft«fciHi*«S:ffofc|| 
l«i«)llloil3ti!rtBa*#9 8. 7%"?*>3©fc#LT» ^a«Srfr;b*v^tt:tSE09 

fa±&mz>±xm%}Xhzzt&t>frZ) a 

[0059] mMM£Mft®%t Lxy/uy y ,uT/u*-;u®mmj&ft%m\<\ mm®. 
ttxmz*mte&.xwfti gSfcH oomAh«yf^^fiK-yu^<:i: 
swi-zmmmi tmMicvx&7kWMWi-ikmmzfc!&Ltz 0 i^K-znt n 

it#Jl<7)}§-a-iP^ Affi«:^^Wfc«imL-Cf^»Lfc«l!ifc^JMIS:fTV\ * 
So Mtil44 5 OmAh/g-^iW, ^S^*fi 3 5 0 m A h/ g 

xh^tc 

[0060] ^tt, f^KLfeSfe^ov^-c, imn&'fr^t^ tmmmux 

i±> 3 5 0 m A h / g -KiW^igti^Slt 5 r i t i !) t««M ^£ ^ 
i©«©&®jaST?f4, 3 4 9mAh/g-»Mill^#5: r 
(Df-tfcb, ±fEift©D^M«$ [ Gtttt) / ] (19 9. 7%t3|[ffl$ 

[0061] ^m2^m^m^m^nt>ti^zt^tmmm2tmm^Lx^m 

[0 0 6 2] ^LT, f^«L^««l{COV^-C, SttW&fTofc. DJ^Iigt* 
(4, 4 5 0mAh/g-^TOoi^fi^SL^^ilW*ii:4t)f, :o 

e>*tftv\ :of-^>5, ( ±K«?ili(OW5tett«a* C (ft**) / ) (43 5 0 

/4 5 0 = 0. 7 7 8, 1-fcfc>*)7 7. 8 % i £*bfc. 

[0063] gi±, n^j2, itmi2<DB^itm-r^t, Mmi^mizmzft^tcm 

■So 

[0 0 6 4] mmm3 &mmmw t Lx*-*xm&m\,\ nmm.%-$.xm\c'&mizi%% 

Um g%tc<0 6 5mAh <DV^VJ*Z^m K-^UT*J< Ci t^fiUJfefll l i: W«Wc 



lsk r. tx'^tc^mmm^m-ch^o suaswg** 3 5 0 

mAh/g-Mm jSiSctfiii2 8 5mAh/g-SIttitfoofc 0 
[0 0 6 5] ^LT, ffr&Lfc®?liltCO^-t, fiMcmZft^tZo %<D@^ tirftrnMUX* 
It, 2 8 5 mA h / g -^iW©l^f i^SIt 5 1 i (Ci ^ ^ 

^(DmoM^mXit, 2 8 4 m A h / g -SI W©MSi^#5 1 1 iJ^'^ 5 0 r 

ror-^^^s ±tBffim^^m^ c (^a*) / (^m*) ] 1*99. 6%£j*tti$ 
[0066] ^mM^m%m^n^t^^t^\tmmM3 tmm^Lx^m 

[0 0 6 7] Lt, flsRLfcttUfcolrVt, jfe»«&fTofc 0 %<D%i%: s $}%W&Ul* 
tt, 3 5 OmAh/g-KiWfDt^MJiL^^iift^lSli^ef , d» 
SS^ik^LT, r©SI©Jfe*iiS - ei4 2 8 5 mAh/g 

f>*ifcv\, :©f-?A^, ±Se*«i©l02Ej&fe«3!i* C (»«&) / (^S*) ] Ii2 8 5 

/3 5 0 = 0. 8 1 4, t^^8 1. 4%tWlti£frltz 0 

[0 0 6 8] ^Jfe0iJ3, MBMaomm&Mtiet&k* AWK^HI^ttSrff ofc* 
3 WS?fe<Z)^JfeSa*fi 8 1 . 4%<tffi;V\, iOli^b, ^M^B^Kt 

Lxm^m&fcts^xb, mmmtLxm^ «yf->A^iK-7 , Ltfc<* 

[0 0 6 9] liii^iSfefi LTiibW^fflV\ rfH&C^LT, «»|a*SCTltt 
I^IWl g^fcH 2mAh©y^i?AS: : MIK-^5r:i:»^ttlllfc«ll tR« 

9 4mAh/g-^iW, ^m^*(4 2 3 2mAh/g-Rifflt*ifcofc 0 

[0070] lt> #j&Lfc®mt-ov^ asj&srtt&fTofco 3ua*ias-c 

-0>lft©iHtii8-Ctt, 2 3 0mAh/g-^IW©ftlgM#5: im§o - 

©x-^^b, ±e««i©*ii*tt«** c mmm) / (%mm.) ) »9 9. 
[0071] adBM±ft*»- : Hi**«rfTfc*v^ tK^«:iat«i4 tm^hxH^m 

[0 0 7 2] ffrfcLfc*ttU:oV>T, 5te^ttSrtTofci:r6, fcJftmMT^i, 2 9 4m 

Ah/g-^i^wiMMML^v^lMsiMt^f-f^ :©Jtttl^ 



©r-^^^ ±mnM<oin%w&&>& c (MM) / {%nm ) {4232/294 = 0 

7 8 9, f*fc*.7 8. 9%-Cfo5„ 

[0 0 7 3] HJS0!|4, Jfc««4 0*SJftS:Jt«r5t, AffiJ-^fll^m^fTofcsg 

[0074] u±<nnMMx°^ nMkLxm&zMnm&m*zm&&mzLx 
* w-t- 5 r t tt» 5 * T? t> * v \ 



[mffioiis^^ra] 

1 a® 

2 EH 

3 ? 
4 

5 ttffeffi 

6 %su13*>ry V 

7 mmm 

8 

9 A«y- k 

10 is y - k 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Translation done.] 
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